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(54) METHOD FOR MOVING WORK ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To guide a work robot to a destination by installing 
radio repeaters on a work passage. 

SOLUTION: In processes to move a work robot 14 and a work support robot 16 
along a work passage 12 while sending/receiving radio waves to/from radio 
communication equipment mounted on the work robotthe work support robot 16 
and a remote controller radio repeaters 18 are successively installed on the way 
of the work passage 12 by using a manipulator 20 in accordance with the 
movement of the work robot 14. The work robot 14 is guided to the target while 
sending/receiving the radio waves to/from the remote controller through the radio 
repeaters 18 installed on the work passage 12. 



CLAIMS 



[Claim(s)] 

[Claim 1]It faces moving a working robotdelivering and receiving a radio wave 
between radio communication equipment and a remote control which were carried 
in a working robotWhile moving said working robot along a work passage by the 
instructions from said remote controlAccording to movement of said working 
robota communication relay group is installed in said work passage one by 



oneHandling of a working robot moving said working robot to a destination 
delivering and receiving a radio wave between said working robot and said remote 
control via a communication relay group installed in said work passage. 
[Claim 2]When an attenuance of career amplitude of a radio electric wave 
delivered and received between said remote control and said working robot 
becomes below a preset value in handling of the working robot according to claim 
1 Handling of a working robot restricting movement of said working robot before a 
radio wave stops. 

[Claim 3]In handling of the working robot according to claim 1 or 2to compensate 
for movement of said working robotgenerate said working robot's movement 
history informationand it records on said working robotHandling of a working robot 
moving said working robot based on said movement history information to a 
position which can receive a radio wave from said remote control when a radio 
wave from said remote control stops. 

[Claim 4]In handling of a working robot given in any 1 paragraph among claim 12or 
3To compensate for movement of said working robotgenerate said working robot's 
movement history informationand it records on said working robotHandling of a 
working robot which creates and records said working robot's moving trucking map 
information according to recorded movement history informationand is 
characterized by moving said working robot to the original position according to 
said recorded moving trucking map information at the time of the way to said 
working robot. 

[Claim 5]In handling of a working robot given in any 1 paragraph among claim 123or 
4To said communication relay groupa television cameraan infrared TV cameraa 
dose-of-radioactivity meterA thermometera hygrometera microphonea gas 
component analysis machinea liquid component analyzerlnformation acquired by 
apparatus which carried one or more combination among a smoke detector and 
lighting apparatusand was carried in said communication relay group by a radio 
wave from said communication relay group Said neighboring communication relay 
groupHandling of a working robot transmitting to said working robotsaid remote 
controland other radio equipment. 

[Claim 6] Handling of a working robot moving said working robot to the original 
position in handling of the working robot according to claim 5 by using as a 
guidepost lighting by lighting apparatus carried in said communication relay group 
at the time of the way to said working robot. 

[Claim 7]In handling of a working robot given in any 1 paragraph among claim 
12345or 6Handling of a working robot installing a communication relay group which 
carried said communication relay group in one set or two or more work support 
robots it runs with said working robotand was carried in said work support robot in 
said work passage with said working robot's manipulator. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a working robot's 
handlingespeciallythere are complicated plant facilitiessuch as a nuclear power 
plantand the wall and structure acting as the obstacle of radioand radio with the 
exterior is related with a suitable working robot's to move a working robot by 
remote control handling in the inside of a difficult institution. 
[0002] 

[Description of the Prior Art]Since danger followsthat authorized personnel enter 
into such an institution makes a working robot perform a part of inspection work 
instead of authorized personnelalthough inspection work is periodically performed 
in institutionssuch as a nuclear power plant. Although it faced performing 
inspection work using the working robot and operating a working robot by remote 
control by radio from the remote control installed in the institution exterior was 
proposedSince an institution like a nuclear power plant comprises a required wall 
and structure on safety measuresthis becomes an obstacle in radio and the 
method which operates a working robot by remote control by a wire 
communication is adopted. 

[0003]Howeverwhen operating a working robot by remote control by a wire 
communicationit is necessary for a working robot to provide a cable reel 
etc.restrictions arise in the work area by the weight of a cable reeland cable 
lengthand examination of radio-izing is advanced. 

[0004]As what adopted the wireless communication systemfor example as 
indicated to JP5-233059A with a working robot. It has the work support robot 
provided with the radio relay functiontransfer of a working robot and a radio wave 
is performed via a work support robotand the method to which a working robot is 
moved to the destination is adopted. 

[0005]As another radio arteven when there are a wall and a structurethe method 
which raises the field intensity of an electric wave is adopted so that transfer of a 
radio wave can be performed via a communication relay group. 
[0006] 

[Problem(s) to be Solved by the Invention]Since it faces operating a working robot 
by remote control and he is trying to install the robot for radio relays in a working 
robot's moving trucking in the conventional technology of JP5-233059Acan move 
a working robot to the destination by a radio wavebut. Many robots for radio relays 
must be installed in a working robot's moving truckingand it becomes a cost hike. If 
many robots for radio relays are not installed in a working robot's moving trucking 
when moving a working robot for the inside of the institution which has a wall 
acting as the obstacle of a radio waveand a structureit becomes impossible that 
isto operate a working robot by remote control by electric wave interception. 
[0007]In the method which raises the field intensity of an electric wavealthough 
there is an advantage without a communication relay groupsince it may have an 
adverse effect on other apparatus by a radio wavefield intensity is restricted by 
radio law and a license application is required. Since it is necessary to use specific 



electric power machineryin order to perform radiomany communication relay 

groups are needed in institutionssuch as a nuclear power plant. 

[0008]There is a technical problem of this invention in providing handling of the 

working robot which can derive a working robot to the destination by installing a 

communication relay group in a work passage. 

[0009] 

[Means for Solving the Problem]In order to solve said technical problemaccording 
to movement of a working robotinstall a communication relay group in a work 
passage one by onetransfer of a radio wave is kept from stopping between a 
remote control and a working robotand it is made for this invention to make a 
working robot derive to a destination. 

[0010]This invention is specifically faced moving a working robotdelivering and 
receiving a radio wave between radio communication equipment and a remote 
control which were carried in a working robotWhile moving said working robot along 
a work passage by the instructions from said remote controlAccording to 
movement of said working robota communication relay group is installed in said 
work passage one by oneHandling of a working robot moving said working robot to 
a destination is adopted delivering and receiving a radio wave between said 
working robot and said remote control via a communication relay group installed in 
said work passage. 

[001 1]It faces adopting said working robot's handlingand the following elements 
can be added. 

[0012](1) When an attenuance of career amplitude of a radio electric wave 
delivered and received between said remote control and said working robot 
becomes below a preset valuebefore a radio wave stopsrestrict movement of said 
working robot. 

[0013](2) To compensate for movement of said working robotgenerate said 
working robot's movement history informationand it records on said working 
robotWhen a radio wave from said remote control stopsmove said working robot 
based on said movement history information to a position which can receive a 
radio wave from said remote control. 

[0014](3) To compensate for movement of said working robotgenerate said 
working robot's movement history informationand it records on said working 
robotAccording to recorded movement history informationsaid working robot's 
moving trucking map information is created and recordedand move said working 
robot to the original position according to said recorded moving trucking map 
information at the time of the way to said working robot. 

[0015]To said communication relay group(4) A television cameraan infrared TV 
cameraa dose~of-radioactivity meterA thermometera hygrometera microphonea 
gas component analysis machinea liquid component analyzerTransmit information 
acquired by apparatus which carried one or more combination among a smoke 
detector and lighting apparatusand was carried in said communication relay group 
from said communication relay group by a radio wave to said neighboring 
communication relay groupsaid working robotsaid remote controland other radio 



equipment. 

[0016](5) Move said working robot to the original position by using as a guidepost 
lighting by lighting apparatus carried in said communication relay group at the time 
of the way to said working robot. 

[001 7](6) Install a communication relay group which carried said communication 
relay group in one set or two or more work support robots it runs with said 
working robotand was carried in said work support robot in said work passage with 
said working robot's manipulator. 

[0018]According to the meansin a process to which a working robot is moved 
along a work passage according to instructions from a remote control. That a 
communication relay group is installed in a work passage one by one according to 
movement of a working robotand it received [ were and ] it made to deliver a radio 
wave between a remote control and a working robot via each communication relay 
group A sakeOnly by installing a stationary type communication relay group in a 
working robot's work passagea working robot can be moved to a destination. In 
this casesince what is necessary is to install only a communication relay group in 
a work passagecost of a system can be made lower than a time of a self-propelled 
robot performing radio relay. 

[0019]When an attenuance of career amplitude of a radio wave becomes below a 
setting-out positiona radio wave can be prevented from stopping movement of a 
working robot by making restrictionfor examplemovement of a working robotstop 
before a radio wave stops. 

[0020]When a working robot records own movement history information and a 
radio wave stopsa working robot can be made to derive certainly to a destination 
by moving a working robot based on movement history information to a position 
which can receive a radio wave. 
[0021] 

[Embodiment of the Invention]Hereafterone embodiment of this invention is 
described based on a drawing. Drawing 1 is a lineblock diagram showing one 
embodiment of the radio type move robot system which applied this invention. In 
drawing I the work passage 12 for checking the nuclear reactor etc. which 
constitute the nuclear power plant 10 is established in the nuclear power plant 
10and this work passage 12 is constituted so that a run [ the working robot 14 and 
work support robot 16 ] is possible. 

[0022]Radio communication equipment is carried in the working robot 14 and the 
work support robot 16and the working robot 14 and the work support robot 
16According to the instructions from a remote controlit can run along the work 
passage 12performing transfer of the remote control and radio wave which were 
installed in the remote place of the running passage 1 2 exterior. In the process 
which the working robot 14 and the work support robot 16 move along the work 
passage 12. Out of two or more communication relay groups 18 carried in the work 
support robot 1 6take out the one communication relay group 1 8 with the working 
robot's 14 manipulator 20and it is installed one by one in the middle of the work 
passage 12It is constituted so that it may run delivering and receiving a radio wave 



between remote controls via the communication relay group 18 installed in the 
work passage 1 2. 

[0023] As shown in drawing 2t he manipulator 20 for giving the working robot 14 
various work is carriedtwo or more communication relay groups 18 are specifically 
carried in the work support robot 16and also the working robot 14 and the work 
support robot 1 6 are provided with the almost same thingand are constituted. 
[Q024]Namelythe working robot 14 and the work support robot 16It has the 
running system sensor 24the control device 26the radio communication equipment 
28the antenna 30and the camera 32 which comprised an encoder etc. which 
measure the migration length accompanying the run of the traveller 22 and the 
traveller 22 which has an endless track etc.The control device 26 is provided with 
CPU(microprocessor) 36 which performs arithmetic control for controlling the 
memory 34the traveller 22etc. which record the movement history data as 
movement history information by measurement of the running system sensor 
24etc.and is constituted. 

[0025]The radio communication equipment 28 performs transfer of the 
communication relay group 1 8a remote controland a radio wave via the antenna 
30and transmits communication information to CPU36. CPU36 controls the drive 
of the traveller 22 based on communication information. In this caseCPU36 of the 
working robot 14 controls the drive of the manipulator 20 while controlling the 
drive of the traveller 22 based on communication information. The image data 
picturized with the camera 32 is also transmitted to CPU36and CPU36 is 
constituted so that the drive of the traveller 22 may be controlled based on image 
data. 

[0026]While CPU36 generates the movement history data as movement history 
information of each robot to compensate for movement of the working robot 14 or 
the work support robot 16 and making the memory 34 memorize itThe moving 
trucking map information of the working robot 14 or the work support robot 16 is 
created based on movement history dataand it is constituted so that the memory 
34 may be made to memorize. 

[0027]When the attenuance of the career amplitude of a radio wave becomes 
below a preset value for the program of CPU36Before a radio wave 
stopsmovement of the working robot 14 or the work support robot 1 6 is 
restrictedFor examplethe algorithm for making it stop and the algorithm to which 
the backing movement of the working robot 14 or the work support robot 16 is 
made to carry out based on movement history data to the position which can 
receive the radio wave from a remote control when the radio wave from a remote 
control stops are stored. 

[0028]The algorithm to which the working robot 14 or the work support robot 16 is 
moved to the original position according to the moving trucking map information 
currently recorded on each memory 34 is stored in the program of each CPU36 at 
the time of the way to the working robot 14 and the work support robot 16. 
[0029]In the above-mentioned compositionit faces that the working robot 14 and 
the work support robot 1 6 move along the work passage 1 2transfer of a remote 



control and a radio wave is performedand it runs one by one along the work 
passage 12 according to the instructions from a remote control. In this casewhile 
running along the work passage 12 and running the work passage 12while the 
working robot 14 is led to the work support robot 16When it arrives at a field with 
the wall acting as the obstacle of radioor a structurethe communication relay 
group 18 is installed in the work passage 12 using the manipulator 20and transfer 
of a remote control and a radio wave is performed via this communication relay 
group 16. 

[0030]While the working robot 14 is running along the work passage 12 in the 
process in which such a run is performed after installing the communication relay 
group 1 8 as shown in drawing 3 (a)Before a radio wave stops as shown in drawing 
3_(b) when the attenuance of the career amplitude of the radio wave delivered and 
received between a remote control and the working robot 14 becomes below a 
preset valuemovement of the working robot 14 is stopped as processing for 
restricting movement of the working robot 14. In this casevia the communication 
relay group 18 which installed the communication relay group 18 using the 
manipulator 20 in the position which the working robot 14 stoppedand was newly 
installedon condition that transfer of a remote control and a radio wave is 
possiblethe working robot's 14 run is started. Therebycontinuation of radio is 
attained. 

[0031 ]On the other handas shown in drawing 4 (a)after the working robot 14 
installs the communication relay group 18as shown in drawing 4 (b)By the working 
robot's 1 4 runwhen the communication relay group 1 8 on the work passage 1 2 and 
transfer of a radio wave become impossible (i.e.when the radio wave from a remote 
control stops)Based on the movement history data currently recorded on the 
working robot's 14 memory 34the working robot 14 returns autonomously to the 
position which the radio wave from a remote control can receiveand resumes a 
remote control and radio. Via the communication relay group 18 which installed the 
communication relay group 18 in the position to which the working robot 14 
returned also in this caseand was newly installedon condition that transfer of a 
remote control and a radio wave is possiblethe working robot's 14 run is started. 
[0032]By continuing such a runthe working robot 14 can move to the destination 
with guidance of the work support robot 16. And when it arrives at the 
destinationthe working robot 14 will do various kinds of work using the manipulator 
20. 

[0033]Thussince he is trying to install the communication relay group 18 in the 
work passage 12 one by one in this embodiment according to movement of the 
working robot 14Without installing an autonomous type robot in the work passage 
12 one by oneonly by installing the stationary type communication relay group 18 
one by onethe working robot 14 can be certainly derived to the destinationand it 
can contribute to the cost reduction of a system. 

[0034]In this embodimentalthough what carries the communication relay group 1 8 
in the work support robot 16 was describedtwo or more communication relay 
groups 18 can be carried in the working robot 14and the composition which installs 



the communication relay group 18 in the work passage 12 one by one using the 
manipulator 20 can also be adopted. 

[0035]In this embodimentsince he is trying to record moving trucking map 
information on each robotat the time of the way to each roboteach robot can 
move to the original position automatically according to the recorded moving 
trucking map information. In this caselighting apparatus etc. can be carried in the 
communication relay group 18the lighting of this lighting apparatus can be 
picturized with the camera 32and each robot can be moved to the original position 
by using this lighting as a guidepost. 

[0036]To each communication relay group 18a television cameraan infrared TV 
cameraA dose-of-radioactivity systema thermometera hygrometera microphonea 
gas component analysis machinea liquid component analyzerThe information about 
the faulted condition etc. of the information which carried one or more 
combination among a smoke detector and lighting apparatusand was acquired by 
the these-carried apparatusfor examplea dose of radiationand a wall can be 
transmitted to each working robot or a remote control. 
[0037] 

[Effect of the Invention]As explained aboveaccording to this inventionin the 
process to which a working robot is moved along a work passage according to the 
instructions from a remote control. That a communication relay group is installed 
in a work passage one by one according to movement of a working robotand it 
received [ were and ] it made to deliver the radio wave between the remote 
control and the working robot via each communication relay group A sakeOnly by 
installing a stationary type communication relay group in a working robot's work 
passagea working robot can be moved to the destinationrather than the time of a 
self-propelled robot performing radio relayit is simplified in respect of development 
of a systememploymentand preservationand total cost can be reduced. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the radio type move robot system which 
applied this invention. 

[Drawing 2] It is a block lineblock diagram of a working robot and a work support 
robot. 

[Drawing 3] It is a figure for explaining handling when the career amplitude of a 
radio wave declines. 

[Drawing 4] It is a figure for explaining handling when a radio wave stops. 

[Description of Notations] 

10 Nuclear power plant 

12 Work passage 

14 Working robot 

1 6 Work support robot 



18 Communication relay group 
20 Manipulator 
22 Traveller 

24 Running system sensor 
26 Control device 

28 Radio communication equipment 
30 Antenna 
32 Camera 
34 Memory 
36 CPU 



